SPECIFICATION AMENDMENTS: 



Please amend the specification as follows: 

Please amend the current paragraph <1 > as follows: 
The present invention relates, in general, to screw type fixtures and, more 
particularly, to a fixture, in which small screw threads are formed on a ridge of a large 
screw thread formed on a circumferential outer surface of the fixture, so that reliable 
fixing force of the fixture to a cancellous bone is ensured by the increased contact 
surface area, and stress concentrated on the large screw thread is distributed, and in 
which a pitch of the screw thread of a portion of the fixturothat fixture that is positioned 
in a cortical bone, and the difference between the outer diameter thereof and the root 
diameter thereof are less than those of a portion of the fixture that is positioned in a 
cancellous bone, so that stress otherwise concentrated on the cortical bone is 
distributed to the cancellous bone, thus preventing bone resorption and promoting 
osseointegration. 

Please amend the current paragraphs <3> and <4> as follows: 
As shown in FIG. 2, the bone tissue consists of a cortical bone 81 and a 
cancellous bone [[83]] 85. The cancellous bon e is bone is relatively soft bone tissue in 
the middle of bone. The cortical bone 81 is harder than the cancellous bone and is a 
relatively thin layer surrounding the cancellous bone. Therefore, when the fixture is 
implanted in the bone, the contact length of the fixture with the cancellous bone is 
greater than the contact length thereof with the cortical bone. 

However, the conventional fixture has several problems. One of them, a bone 
resorption phenomenon, is a major problem occurring with the conventional fixture. The 
term "bone resorption" means a phenomenon in which bone tissue around the fixture is 
degenerated as the amount thereof is reduced. The bone r e sorptionph e nom e non 
resorption-phenomenon reduces the fixing force of the fixture and thus decreases the 
stability of the implant and causes damage to the implant. Particularly, in the case of 
the dental implant, bone resorption may entail the deposition of dental calculus, which 
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causes inflammation of the gum tissue surrounding the fixture, or may cause the gum 
tissue to grow in an undesired direction, that is, downwards, along the end of the fixture 
which is exposed outside. As such, bone resorption decreases the stability of the 
implant and, in addition, deteriorates the appearance thereof. Therefore, bone 
resorption must be prevented from occurring. 

Please amend the current paragraphs <6> and <7> as follows: 
In the stress concentration causing the bone resorption problem of the fixture, 
there is partial stress concentration occurring at each ridge of the screw thread and 
overall stress concentration caused bvth e by the imbalance of stress throughout the 
entire fixture. As shown in FIG. 8, partial stress concentration mainly occurs around a 
sharp part of the s crew thread, such as a ridge. This partial stress concentration 
causes resorption of bone tissues around each ridge of the screw thread. The overall 
stress concentration results from uneven distribution of stress around portions of the 
fixture implanted both in the cortical bone and in the cancellous bone, which have 
different strength from each other. As shown in FIG. 2, when the fixture is implanted in 
the bone, a relatively high stress concentration occurs around the cortical bone, which 
is the stiffest part of the bone, so that bone resorption is mainly caused around the 
cortical bone. 

As shown in FIG. 1, the conventional fixture includes a head part 13, to which a 
prosthetic appliance (not shown) is mounted, a threaded part 11, which is implanted in 
a bone, and a cutting edge 15, which conducts a self-tapping function. The threaded 
part 1 1 is formed on a circumferential outer surface of a main body in a triangular 
thread or trapezoidal thread shape. Typically, a single screw thread 1 1 1 is formed 
throughout the entire length of the main body. B e causotho Because the screw thread 
1 1 1 is disposed in relatively soft cancellous bone, there is a general tendency to 
relatively increase both the pitch p of the screw thread 1 1 1 and the difference between 
an outer diameter d1 and a root diameter d2 of the screw thread 4444© 111 to increase 
the fixing force of the fixture, as shown in FIG. 1 . 
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Please amend the current paragraphs <9>, <10> and <1 1> as follows: 
Therefore, it is r e qu i r e d to required to solve the problem of partial stress 

concentration of the screw thread of the fixture while maintaining the initial fixing force 

of the fixture. 

Furthermore, in the conventional fixture 1 , the triangular screw thread or the 
trapezoidal screw thread is formed throughout the entire threaded part 44m 11 in a 
single shape. This induces an overall stress imbalance, in which stress is relatively 
concentrated around the cortical bone 81 , which is stiffer than the cancellous bone 83. 
Due to the overall stress imbalance of the fixture, bone resorption is mainly caused 
around the cortical bone. This bone resorption in the cortical bone reduces the stability 
of the prosthetic appliance and deteriorates the appearance thereof. Therefore, to 
prevent bone resorption around the cortical bone from occurring the necessity to 
distribute stress, concentrated in the cortical bone, to the cancellous bone, has arisen. 

Furthermore, although the triangular screw thread or the trapezoidal screw 
thread of the conventional fixture 1 increases the contact surfac o botw o on surface 
between the fixture and the bone tissue, compared to a cylindrical shape, the contact 
surface should be further increased to ensure the stability of the prosthetic appliance. 

Please amend the current paragraph <17> as follows: 

According to a second embodiment, the present invention provides a screw type 
fixture to be implanted in bone tissue. The fixture includes an uppermost part protruding 
outside the bone tissue when implanted in the bone t i ssu e , and tissue, and a body part 
placed in the bone tissue. The body part has a cortical bone coupling part installed in 
cortical bone, and a cancellous bone coupling part installed in cancellous bone. The 
cancellous bone coupling part includes a large cancellous screw thread formed on a 
circumferential outer surface of the cancellous bone coupling part, and a small 
cancellous screw thread formed on a ridge of the large cancellous screw thread. The 
cortical bone coupling part includes a large cortical screw thread extending from the 
large cancellous screw thread, and a small cortical screw thread formed on a ridge of 
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the large cortical screw thread. The number of small cortical screw threads is greater 
than the number of small cancellous screw threads. 

Please amend the current paragraph <27> as follows: 
FIG. 6 is a front view of a fixture, according to a furth e r e mbod i m e nt further 
embodiment of the present invention; 

Please amend the current paragraphs <37> and <38> as follows: 
The large screw thread 233 has a trapezoidal shape and is formed along the 
outer surface of the body part 23 in a single screw thread or double screw thread 
arrangement. The large screw thread 233 has an outer diameter of dc, a root diameter 
of da and a pitch of Pa. Since the large screw thread 233 and the large thread valley 
232 serve to fasten the fixture 2 to the alveolar bone, the pitch Pa of the large screw 
thread 233 and the difference between the outer diameter dc and the root diameter da 
should be relatively great. Preferably, in consideration of fixing ability of the fixture and 
workability in machining the small screw threads 231 and the small thread valley 232, 
the pitch P-aof Pa of the large screw thread 233 is 0.8 mm. The several small screw 
threads 231 and the small thread valley 232 are formed in the ridge of the large screw 
thread 233. 

As shown in FIG. 4, each small screw thread 231, which is formed in the ridge of 
the large screw thread 233, has an outer diameter of de, a root diameter of db and a 
pitch of Pb. The small screw threads 231 decrease partial stress concentration around 
the large screw thread 233, thus preventing bone resorption. Furthermore, due to the 
small screw threads 231 , the contact surface area between the fixture 2 and the bone 
tissue is increased, thereby the fixing ability of the fixture 2 is increased. Preferably, the 
root diameter ddof dd of the small screw thread 231 is greater than the root diameter 
daof da of the large screw thread 233, and the outer diameter de of the small screw 
thread 231 is equal to the outer diameter dc of the large screw thread 233. According to 
the test, the surface area of the fixture 2 of the present invention, in which two small 
screw threads 231 are formed in the large screw thread 233, was increased by 7% over 
that of the conventional fixture having only a large screw thread 233 with a pitch of 0.8 
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mm. In FIGS. 3a and 3b, although two small screw threads 231 and a single small 
thread va l l e y232 valley 232 are formed in the fixture 2, the number of small screw 
threads 231 may be changed according to the intended purpose. 

Please amend the current paragraphs <40> and <41> as follows: 
As shown in FIG. 4, the adaptor seating hole 27 has a cylindrical shape and is 
formed in the body part 23 from the uppermost part 21 to a predetermined depth. The 
screw locking hole 29 a x i a ll y 29 axially extends from the lower end of the adaptor 
seating hole 27. An internal thread 291 is formed on the circumferential inner surface of 
the screw locking hole 29, so that the screw (not shown) engages with the internal 
thread 291 when it is inserted into the screw locking hole 29. 

Meanwhile, as shown in FIG. 5, a fixture 3 according to another embodiment of 
the present invention includes an uppermost part 31, a cortical bone coupling part 33, a 
cancellous bone coupling part 34, a cutting edge 35, an adaptor seating hole and a 
screw locking hole. The general shape and material of the fixture 3 of this embodiment 
are equal to those of the fixture 2 according to the embodiment shown in FIGS. 3 and 4. 
Furthermore, the constructions and functions of the uppermost part 31, the cutting edge 
35, the adaptor seating bole and the screw locking hole are equal to the uppermost part 
21 , the cutting edge 25,th e 25, the adaptor seating hole 27 and the screw locking hole 
29 of the fixture 2 of the embodiment of FIGS. 3 and 4, therefore only the cortical bone 
coupling part 33 and the cancellous bone coupling part 34 will be explained herein 
below. 

Please amend the current paragraphs <43> to <48> as follows: 
The large cancellous screw thr e ad343 thread 343 is formed throughout the 
entire circumferential outer surface of the cancellous bone coupling part 34 and has an 
outer diameter of d3, a root diameter of d1 and a pitch of p1 . The small cancellous 
screw threads 341 are formed on a ridge of the large cancellous screw thread 343 and 
have outer diameters of d4, a root diameter of d2 and a pitch of p2. Of course, the 
number of small cancellous screw threads 341 may be changed as required. The 
constructions and functions of the large cancellous screw thread 343 and the small 
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cancellous screw thread 341 are equal to those of the large screw thread 233 and the 
small screw thread 231 of the embodiment shown in FIGS. 3a and 3b. 

Meanwhile, most of the cortical bone coupling part 33 is positioned mthe in the 
cortical bone when the fixture 3 is implanted in the bone tissue. The cortical bone 
coupling part 33 has a predetermined length L2 between the uppermost part 31 and the 
cancellous bone coupling part 34. The cortical bones of the bone tissues differ in 
thickness for each person and, typically, they are not thicker than 3 mm. Therefore, it is 
preferable that the length L2 of the cortical bone coupling part 33 be 3.5 mm or less so 
as to provide some extra length. Furthermore, a small cortical screw thread 331 is 
formed on the circumferential outer surface of the cortical bone coupling part 33. 

The small cortical screw thr e ad331 thread 331 is formed throughout the entire 
length of the cortical bone coupling part 33 and has an outer diameter of d6, a root 
diameter of d5 and a pitch of p4. It is preferable that the pitch p4 of the small cortical 
screw thread 331 be 1/4 of the pitch p1 of the large cancellous screw thread 343, that 
is, it is equal to the pitch p2 of the small cancellous screw thread 341. Preferably, the 
number of small cortical screw threads 331 is 4 times the number of large cancellous 
screw threads 343, so that the lead of the small cortical screw thread 334»s 331 is equal 
to that of the small cancellous screw thread 341 .Furthermore, 341. Furthermore, the 
root diameter d5 and the outer diameter d6 of the small cortical screw thread 331 are 
respectively equal to the root diameter d2 and the outer diameter d4 of the small 
cancellous screw thr e ad3<11 thread 341 . so that the fixture 3 can be implanted into the 
bone tissue without the small cortical screw thread 331 damaging the internal thread of 
the bone tissue, which has been formed by the small cancerous screw thread 341. 

Because the pitch p4 and the difference between the outer diameter d6 arid the 
root diameter d5 of the cortical screw thr e ad331 thread 331 are less than those of the 
large cancellous screw thread 343, stress applied to the cortical bone coupling part 33 
is reduced, and so the stress is distributed to the cancellous bone coupling part 34. 
Hence, thanks to the small cortical screw throad331 thread 331 . stress concentration 
relative to the cortical bone is distributed to the cancellous bone, thus preventing 
resorption of the cortical bone. 
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As shown in FIG. 6, a fixture 3' according to a further embodiment of the present 
invention includes an uppermost part 31', a cortical bone coupling part 33', a cancellous 
bone coupling part 34', a cutting edge 35', an adaptor seating bole and a screw locking 
hole. The cancellous bone coupling part 34'has 34' has a large cancellous screw thread 
343'on 343' on a circumferential outer surface thereof and small cancellous screw 
threads 341', which are formed on the ridge of the large cancellous screw thread 343'. 
The cortical bone coupling part 33' has small cortical screw threads 331' and a large 
cortical screw thread 333'on 333' on a circumferential outer surface thereof. The 
general construction and function of the fixture 3', other than the cortical bone coupling 
part 33', are equal to those of the fixture 3 according to the embodiment of FIG. 5. 
Therefore, hereinafter, only the large cortical screw thread 333' and the small cortical 
screw thread 331' will be explained, after the process of manufacturing the fixture 3' is 
briefly described. 

The large screw threads 333' and 343' are formed on the outer surface of the 
fixture using a single bit tool. Here, in the process of forming the large cancellous 
screw, thread 343', the insertion depth of the bit tool is maintained constant, such that 
the root diameter d1' and the ridge width H1' of the large cancellous screw thread 343' 
are constant throughout the cancellous bone coupling part. Meanwhile, in the process 
of forming the large cortical screw thread 333', the bit tool is retracted to a 
predetermined ratio as the bit tool works from the lower end of the cortical bone 
coupling part to the uppermost part 31". Thus, the root diameter d5' and the ridge width 
H2' of the large cortical screw thread 333' are increased from the lower end of the 
cortical bone coupling part to the uppermost part 31'. Therefore, because the large 
cancellous screw thread 343' and the large cortical screw thread 333'ar e 333' are 
machined using the same bit tool, their pitches p1' and p3' are equal. However, the 
ridge width H2' of the large cortical screw thread 333' is greater than the ridge width H1 ' 
of the large cancellous screw thread 343' and is increased from the lower end thereof to 
the upper end thereof. As such, due to the difference in ridge width, a larger number of 
small screw threads can be formed on the large cortical screw thread, compared to the 
small cancellous screw thread. 
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Please amend the current paragraphs <52> and <53> as follows: 
Furthermore, in the fixture 3' of this embodiment, the ridge width H2' of the large 
cortical screw thread is greater than the ridge width H1* of the large cancellous screw 
thread and is increased from the lower end thereof to the upper end thereof. Therefore, 
although a number of small cortical screw threads that is greater than the number of 
small cancellous screw threads is machined in the ridge of the large cortical screw 
thread, the ridge width of each small cortical screw thread is prevented from being 
excess i volynarrowod excessively narrowed . As well, because the contact surface of the 
fixture with the cortical bone is increased, the fixture can be more reliably fastened to 
the bone. 

Meanwhile, as shown in FIG. 7, a fixture 3" according to still another 
embodiment includes an uppermost part 31", a cortical bone coupling part 33", a 
cancellous bone coupling part 34", a cutting edge 35", an adaptor seating hole, and a 
screw locking hole. Furthermore, a large cancellous screw thread 3 4 3" i s 343" is formed 
on the circumferential outer surface of the cancerous bone coupling part 34", and small 
cancellous screw threads 341" are formed on the ridge of the large cancellous screw 
thread 343", in the same manner as those of the embodiment shown in FIG. 6. As well, 
a large cortical screw thread 333" and a small cortical screw thread 331" are formed on 
the circumferential outer surface of the cortical bone coupling part 33". The general 
construction and function of the fixture 3", other than longitudinal grooves 335" formed 
in the circumferential outer surface of the cortical bone coupling part 33", are equal to 
those of the fixture 3' according to the former embodiment, therefore, only the 
longitudinal grooves 335" will be explained herein below. 

Please amend the current paragraphs <56> and <57> as follows: 
As shown in FIG. 8, an insertion hole 84, in which the fixture 3' of the present 
invention is to be implanted, is formed in the bone using a drill (not shown) to a depth 
corresponding to the length of the fixture 3'. Here, the insertion hole 84 has a diameter 
slightly less than the root diameter d4^of d1' of the large cancellous screw thread of the 
fixture 3\ Therefore, when the fixture 3' is tightened into the insertion hole 84, the 
cutting edge 35' taps the circumferential inner surface of the insertion hole 84, thus 
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forming an internal thread on the circumferential inner surface. The fixture 3' is screwed 
into the internal thread of the insertion hole 84 and is thus fixed to the bone. 

FIG. 9 is a sectional view showing the fixture 3' implanted in the bone tissue. 
Referring to FIG. 9, some of the cortical bone coupling part 33% 33' is placed in the 
cortical bone 81 , and the cancellous bone coupling part 344s 34' is placed in the 
cancellous bone [[83]] 85. The uppermost part 31' protrudes outside the cortical bone 
81. The fixture 3^of 3' of the present invention has the large screw threads 333' and 343' 
on the circumferential outer surface thereof and has the small cortical screw threads 
and the small cancellous screw threads formed on the ridges of the large screw 
threads. Therefore, the contact surface of the fixture with the alveolar bone is 
increased. As well, thanks to the wedging effect of the large cortical screw thread 
having the root diameter, which enlarges from the lower end thereof to the upper end 
thereof reliable coupling force of the fixture to the alveolar bone is 
e nsur e d . Furth e rmor e , ensured. Furthermore, the large cancellous screw thread 343', 
which is disposed in the cancellous bone [[83]] 85 being relatively smooth bone tissue, 
provides the fixing force to the fixture 3', and the stress concentration around the large 
cancellous screw thread 343' is distributed by the small cancellous screw threads 341'. 
In addition, the number of small cortical screw threads of the cortical bone coupling part 
33' is greater than that of the large cancellous screw thread 343', and the root diameter 
d5' of the cortical bone coupling part 33' is greater than the root diameter d1' of the 
cancellous bone coupling part. Therefore, stress applied to the cortical bon e coup li ng 
bone coupling part 33' is distributed to the cancellous bone coupling part 34', so that the 
stress distribution of the entire fixture becomes even. 

Please amend the current paragraph <61> as follows: 

Fixture of the present invention of FIG. 6 and the conventional fixture of FIG. 1 
were implanted in bone tissue comprising cancellous bone and cortical bone, and 
abutments were coupled to the respective fixtures. Thereafter, a vertical stress of 100N 
was applied to each fixture in a state in which both sides of the bone were fixed. At this 
time, a linear FEM analysis of the screw threads of each fixture was conducted using 
the 3G program of Plasso Tech Ltd. Here, an auto mesh function was used for meshing 
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of the model, and stress distribution applied to the cortical bone coupling part was 
analyzed. The materials and physical properties of the oort i ca l bone cortical bone , the 
cancellous bone and the fixture used in the test are described in the following Table 1 . 
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